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Internet addiction (IA) has been defined as "excessive or poorly controlled preoccupations, urges or behaviors regarding computer use and internet access that lead to impairment or distress."\[[@ref1]\] Validated scales have been developed to quantify IA and of late, research in this domain is becoming increasingly relevant.\[[@ref2][@ref3]\] Its risk factors and consequences have been found to be on the lines of substance abuse,\[[@ref4]\] and it has been recommended to include it as a specific and distinct mental health disorder in Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition.\[[@ref5]\] It is a mental health issue which has been found to be affected by the other mental health conditions.\[[@ref6][@ref7][@ref8]\]

The increase in penetration of high-speed internet coupled with affordability of computer devices in India over the last few years has led to emergence of IA as reported by some recent studies.\[[@ref9][@ref10]\] There are few studies from India on the burden of IA among school children, but it\'s prevalence and relationship with mental health in other vulnerable groups such as college students remain to be explored. The evidence thus built will help the primary care givers in deciding to suspect and go for early screening of IA and its associated menta health attributes.

The aim of the study was to find out the prevalence of IA, and its association with depression, anxiety, and stress among the undergraduate collegiate students of a University of North India.

Methods {#sec1-2}
=======

A cross-sectional study was conducted from November 2015 to April 2017 among the nonprofessional college students of a University of North India. This university was purposively selected as it is the largest university in the state. For the sake of feasibility, the North campus of the university was included in the study. Out of the nine colleges approached, we obtained permission from the heads of three colleges which were finally studied. The list of students was obtained from all these colleges, which formed the sampling frame of the study.

The sample size of 377, rounded off to 380, was calculated considering an estimated prevalence of IA as 43%,\[[@ref11]\] a 95% confidence interval and 5% confidence limit, using the Epi Info for Windows software.\[[@ref12]\]

As the primary objective was to estimate the prevalence of IA among the college students, representative sample sizes for each college was decided based on population proportion to size.

Simple random sampling using computer-generated random numbers were used for selecting the participants from the college wise lists of the students. Those students under 18 years of age that is below the legal age for giving consent were excluded from the study. If a particular student was not available in the college, next student on the list was selected from the same college. The study participants were contacted through their class representatives and interviews were conducted in the college premises after lectures, during lunch hour and after college hours.

A semi-structured, pretested and validated interviewer-administered questionnaire, consisting of the following four sections was used for data collection.

Section A -- Sociodemographic information of the participants. The characteristics with respect to age, sex, type of family, monthly family income were recorded, type of school attended before joining college.

Section B -- Internet usage patterns. This consisted of the participants' duration of computer use per week, duration of internet use per week, years since when using the computers, and the internet, type of device used frequently for internet access, type of computing devices owned, whether they were always or intermittently logged in, and so on.

Section C -- Young\'s IA test (IAT). It is a 20-item questionnaire to screen for the presence of various degrees of IA. Cronbach\'s alpha for internal consistency has been reported as 0.889.\[[@ref2]\] It has been validated in various countries including Asian countries and has been used in some studies in India.\[[@ref11][@ref12][@ref13]\] The responses are based on a 5-point Likert Scale. The severity of impairment index is evaluated in the following manner: scores of 0--30 as no, 31--49 mild, 50--79 moderate, and 80--100 severe impairment. Those having moderate or severe impairments are classified as cases of possible IA.

Section D -- Depression, anxiety, and stress scale (DASS-21). It is a 21-item scale with 7 items each to screen for depression, anxiety, and stress. It has been shown to have a high-internal consistency with Cronbach\'s alpha of 0.94 and has been found to be suitable for screening adults as shown in several international studies.\[[@ref14]\] It has been extensively used in India including Delhi.\[[@ref15]\] The response to each question varies from "Did not apply to me at all" to "Applied to me very much, or most of the time" and the scores derived from each category are multiplied by two to arrive at the final scores. All these mental health variables, namely, depression, anxiety and stress are classified into normal, mild, moderate, severe, and very severe categories based on their score cutoffs.

Statistical analysis {#sec2-1}
--------------------

The data were entered in a computer-based spreadsheet. It was checked for errors and cleaned before being analyzed. SPSS 20.0 software (Armonk, NY, IBM Corp) was used for statistical computations.

Descriptive statistics in the forms of proportions and means and standard deviations (SDs) have been presented. The continuous variables such as age, monthly family income, hours of computer use per week, hours of internet use per week, were each categorized into two categories using the median value as the cutoff. Internal consistency of the Young\'s IAT scale was found using Cronbach\'s alpha.

Chi-square tests were applied for testing the association of IA with the sociodemographic variables, the variables related to internet usage patterns, and the depression, anxiety, and stress status.

Independent predictors were determined using logistic regression modeling. The risk factors which were found to have a *P* \< 0.25 were included in the binary logistic regression analysis. Around one-third (33.16%) of the respondents refused to disclose their monthly family income, leading to a high proportion of missing values, and therefore this variable was dropped from the multivariate regression models. The two variables, i.e., screen time and duration of internet use were correlated (correlation coefficient ≥0.64) and hence could not be put together in the model. Therefore, the duration of internet use was entered in the model as it was statistically more significant in the bivariate analysis, while screen time was dropped from the model. As depression, anxiety and stress were correlated, we built three separate models including each of them respectively as independent variables. All tests were two-tailed and a *P* \< 0.05 was considered as statistically significant.

Approval of the Institutional Ethics Committee (Human Research) of University College of Medical Sciences was obtained before the start of the study. Permissions were obtained from the heads of the respective colleges and from the copyright holders of "Young\'s IAT" and of "DASS-21." Signed informed consent for participation in the study was obtained from all the respondents.

Suspected cases of mild IA, stress, and anxiety and/or depression were counseled by a trained counselor. Suspected cases of moderate and severe IA, severe or very severe stress, anxiety and/or depression based on the screening were referred to the department of psychiatry of the associated hospital for further evaluation and management.

Results {#sec1-3}
=======

A total 477 students were approached to complete the predetermined sample size of 380, giving a response rate of 85.0%. There were 192 (50.5%), 136 (35.8%), and 52 (13.7%) students from the three colleges, as per the population proportion to size estimate.

The mean (SD) age of the participants was 19.1 (1.02) years and 62.1% were male. Around half (46.8%) were staying away from home, i.e., in hostels or rented flats or paying guest accommodations. The median (interquartile Range) of the family income was INR 50,000 (30,000--100,000) and their mean (SD) family size was 4.9 (1.99). The proportion of students in the first, second, and 3^rd^ year of study cohorts were 28.7%, 30.3%, and 41.1%, respectively. In terms of the broad domains of the types of courses, lesser (9.5%) number of participants was pursuing Bachelor of Commerce compared to those pursuing Bachelor of Arts (47.1%) and Bachelor of Sciences (43.4%).

The majority of the students was from private (78.7%), and English medium (87.9%) schools.

The prevalence of IA was 25.3% (96/380). The level of impairment was mild among 45.0% (171/380), and 29.7% (113/380) of the participants observed were free from IA. The internal consistency of the Young\'s IAT scale was high (Cronbach\'s alpha = 0.85) in the present study.

The association of IA with certain demographic and academic characteristics is given in [Table 1](#T1){ref-type="table"}.

###### 

Results of bivariate analysis showing the association of internet addiction with certain demographic and academic characteristics (*n*=380)

![](JFMPC-7-721-g001)

The computing devices owned by the students were smartphone (95.8%), laptop (64.0%), desktop (26.8%), and tablets (15.53%). The mean (SD) years of computer usage and internet usage were 8.4 (3.51) and 6.2 (2.73), respectively. The mean number of hours per day of screen duration, and of internet use, was 5.4 (3.28) and 4.4 (3.34), respectively.

The association of IA with certain computing and internet usage characteristics is given in [Table 2](#T2){ref-type="table"}.

###### 

Association of internet addiction with certain computing and internet usage characteristics (*n*=380)
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Those with IA when compared to those without IA, had a significantly higher (*P* \< 0.001) proportion of subjects with depression (68.8% vs. 45.8%, odds ratio \[OR\] = 2.6), with anxiety (74.0% vs. 53.3%, OR = 2.3) and with stress (54.2% vs. 26.1%, OR = 3.4).

The independent predictors as determined by the multivariate logistic regression, from the three models, each for depression, anxiety, and stress are shown in [Table 3](#T3){ref-type="table"}.

###### 

Predictors of internet addiction from the multivariate logistic regression for depression, for anxiety, and for stress (*n*=380)
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Discussion {#sec1-4}
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We found that around one-fourth of the study participants were addicted to the Internet. Similar findings have been reported from Mumbai in 2009 and even from studies from other countries.\[[@ref16][@ref17][@ref18]\] Thus, the prevalence of IA in the existing literature varies from 6% to 42%.\[[@ref11][@ref19]\] Certain studies have reported prevalence of IA different than our study, which can be attributed to different population groups studied,\[[@ref6][@ref20]\] variations in cutoffs used for categorizing IA,\[[@ref11][@ref13]\] differences in the scales used for measuring IA.\[[@ref21]\]

We found no association between age and sex groups of the study participants and IA. Similar findings with respect to age and IA have been reported by studies from certain studies in India\[[@ref11][@ref13]\] and even from other countries.\[[@ref4][@ref7][@ref22]\] Many studies have reported a higher prevalence of IA among male students, both from India and abroad.\[[@ref10][@ref18]\] Sociocultural norms might have played a role in gender difference with respect to internet access.

There are conflicting reports about the year of study course and IA. We did not find any association between the two, however, other studies have reported that the initial years of course work were associated with higher burden of IA.\[[@ref11][@ref23]\] Other studies have reported the opposite of this, i.e., higher grades had a higher prevalence of IA.\[[@ref17]\] As age increases during the college years, it leads to an increase in cognitive maturity which might explain the decline in IA, whereas it also gives more freedom to the students to decide about their behaviors including internet use, which might explain the increase in IA with increasing grades.

We found no relationship between the educational background of the study participants, type of school, whether government or private, or its medium of instruction, and IA. Seyrek *et al*. have reported similar finding among Turkish adolescents.\[[@ref24]\]

In our study, there was no difference in the prevalence of IA between participants who lived at home and those living away from home. A similar finding was observed among college students of Bengaluru,\[[@ref11]\] but in a study from Maharashtra,\[[@ref10]\] those staying in private accommodations were at a higher risk of IA as compared to home. The differences in internet access, availability, and sociocultural differences may have led to this variation.

Higher family incomes have been found to be associated with a higher prevalence of IA in many studies worldwide.\[[@ref25][@ref26]\] This is consistent with our findings too. This may have occurred because the participants who belonged to the higher income group had more resources which gave them more freedom to access the internet in the form of higher spending per month and possessing a larger number of high-end internet-enabled devices.

We found no association between the years of computer or internet use and IA. Bhatia *et al* reported a similar finding from among adolescents of Gwalior.\[[@ref27]\] However, certain other studies have reported that more number of years of internet usage was associated with higher risk for IA.\[[@ref11][@ref28]\]

We found that higher number of hours of internet use, and always online status, was significantly associated with increased risk of IA. The association between duration of internet use and IA has been observed in adolescents from Vadodara\[[@ref29]\] and from college students of Mumbai.\[[@ref10]\] Outside India, similar association has been found in studies done among such diverse populations as from South East Asia,\[[@ref9][@ref18]\] Europe,\[[@ref8]\] and Middle East.\[[@ref23]\]

We found no association between IA and the type of device and the type of internet connection most commonly used for accessing the internet. These studies also have not found any association between these two.\[[@ref11]\] Some authors have reported that owning a smartphone is a significant risk factor for IA.\[[@ref7][@ref13]\]

We found a strong positive association between depression and IA. IA and depression were found to be significantly associated among adolescents of Mumbai.\[[@ref10]\] Numerous studies conducted outside India among diverse population groups in various countries have also found depression to be associated with the risk of IA.\[[@ref6][@ref17][@ref30]\] Depressives might find online communication easier and less intimidating than real-world communication owing to anonymity, absence of nonverbal cues and physical presence. These factors help them overcome their interpersonal difficulties, often seen in depression. Those suffering from depression may have a tendency to use the internet excessively to relieve low mood and escape the feelings of guilt and hopelessness.

We found a strong positive association between anxiety and IA. Anxiety and IA were found to be associated among college students of Mumbai.\[[@ref10]\] Studies done outside India have also found anxiety to be associated with the risk of IA.\[[@ref6][@ref17][@ref30]\] The individuals who suffer from IA may experience increased levels of anxiety as a withdrawal symptom as well as due to often found, comorbid depression. Those suffering from anxiety may start using the internet excessively as a coping mechanism to relieve dysphoric mood.

We found a strong positive association between stress and risk of IA. Other authors have also found stress to be positively associated with risk of IA, thus confirming our study finding.\[[@ref6][@ref8][@ref23]\] Some individuals with avoidant style of coping may start using the internet excessively to escape the stress arising out of real-world problems, leading to addiction.

Conclusion {#sec1-5}
==========

We conclude that the prevalence of IA among undergraduate college students of was high and it is associated with depression, anxiety, and stress. IA should be considered among college students reporting to primary care physicians for common mental health problems such as depression, anxiety, and stress.
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